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REDUCING SKIN CANCER RISK FACTORS IN THE HOMELESS 
POPULATION 
ELIZABETH GINGRAS 
ABSTRACT 
The homeless population is one of the most medically vulnerable patient populations in 
the world. They face numerous barriers to obtaining appropriate, timely health care and 
have many competing needs. As a consequence, they are more likely to present to 
hospitals and clinics with more advanced stages of diseases that could have been 
prevented. This poses a significant public health crisis and highlights a need to intervene 
and implement preventative tools in this population. Past studies have focused on the 
need for preventative resources for more immediately fatal disease processes. It is 
important to expand resources to include prevention for diseases that homelessness 
directly increases the risk of developing, such as skin cancer. The homeless population is 
at a much higher risk of developing skin cancer due to their chronic sun exposure and 
lack of access to appropriate sun protection.  
There is a significant gap in the medical literature regarding skin cancer 
prevention in the homeless. Existing research has collectively shown that the homeless 
are at high risk for developing skin cancer due to their increased number of risk factors. 
Additionally, the homeless have been shown to have a higher incidence of 
malignant/premalignant skin growths. All suggest the need to implement skin cancer 
prevention to reduce skin cancer risk factors among the homeless population. 
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This proposal focuses on implementing prevention efforts in the homeless in the 
form of a dermatology intervention at a community health fair in order to reduce their 
risk factors for developing skin cancer in the future. The intervention will consist of 
education, free skin exams, and sun protective resources. The results of this study may 
provide a method to decrease skin cancer risk factors among the homeless that can be 
incorporated into local community health fairs. The dual public health crises of providing 
healthcare to the homeless and the rising rates of skin cancer are addressed by proposing 
an innovative intervention to decrease skin cancer risk factors in this highly susceptible 
population of people.  
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INTRODUCTION 
Background 
An estimated 2.3-3.5 million Americans experience homelessness each year.1 Homeless 
men and women have less opportunity and choice regarding their healthcare needs, 
limited not only by poverty, but also by chronic medical illness, substance abuse, 
physical and sexual violence, lack of education and advancing age.2 This population has 
broad and multidimensional medical needs, contributing to their excess and premature 
mortality.1,3 They also face significant barriers to appropriate and timely health care and 
preventative services.1 Health care is often not prioritized as it competes with more 
immediate needs, such as food and shelter.4 Because of this, the homeless are more likely 
to present to the hospitals and clinics at more advanced stages of disease that could have 
been detected earlier.4 Several studies have shown that homeless people not only have 
more risk factors for cancer compared to the general population but lack access to 
sufficient screening tests, as well as education regarding prevention efforts.5,6 This poses 
a significant public health problem and highlights a need to intervene and implement 
primary prevention and screening tools in this at-risk population.  
 Skin cancer, including malignant melanoma and non-melanoma types, is the most 
commonly diagnosed cancer in the United States.7 Each year, there are more new cases of 
skin cancer than of breast, prostate, lung and colon cancer combined.8 Melanoma, the 
deadliest form of skin cancer, accounts for only 5-6% of skin cancer diagnoses but is 
responsible for 75% of the mortality from skin cancer.7 The main risk factor for the 
development of skin cancer is excessive UV exposure.9,10 Primary prevention of skin 
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cancer focuses on risk factor reduction.9,10 The use of sun protective clothing, hats, 
sunglasses, sunscreen and education regarding the peak times of UV exposure can 
significantly reduce one’s risk of developing skin cancer.9,10 Secondary prevention, 
consisting of regular total body skin exams, can detect potentially malignant skin cancers 
at earlier, more treatable stages.9 
Statement of the Problem 
The homeless population is at a much higher risk for developing skin cancer than the 
general population due to their lifestyle and lack of resources.5 They have high rates of 
sun exposure as they spend most of their time outdoors and have little access to sun 
protection in the form of sunscreen and hats.5  Past studies have focused on the need for 
implementation of cancer screening tools in the homeless for more immediately fatal but 
less common disease processes, such as colon, lung and breast cancer.5 It is important to 
expand resources to include screening and prevention for other diseases that the homeless 
are at an increased risk of developing, such as skin cancer. While skin cancer is a 
prevalent and preventable disease in the homeless, there is a significant gap in the 
medical literature regarding this topic.  Prior studies have demonstrated an increased 
incidence of skin cancer risk factors and skin cancer itself among the homeless. There is 
little information, however, regarding skin cancer prevention through risk factor 29 
reduction in the homeless population.  
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Hypothesis 
A free dermatology intervention available to the homeless through local community 
shelters will significantly reduce skin cancer risk factors in this at-risk population. The 
intervention will consist of skin exams, sun protective resources, and education.    
Objectives and specific aims 
Homelessness and skin cancer are growing public health concerns. Existing research has 
provided evidence that the homeless population is at a high risk of developing skin cancer 
due to their increased number of risk factors, including chronic sun exposure, deficit of 
knowledge regarding risk reduction, lack of sun protective resources, and decreased 
access to healthcare.4,5,11–13 However, little research has been performed regarding 
implementation of preventative services in the form of education, skin protective 
resources and free skin exams in order to decrease skin cancer risk factors among the 
homeless. This proposal focuses on the implementation and efficacy of preventative 
efforts through an intervention of skin cancer education, skin protective resources, and 
free skin exams. These prevention efforts have the potential to significantly reduce skin 
cancer risk factors in this vulnerable patient population. There are three specific aims for 
this study: 
• Evaluate baseline knowledge and behavioral risk factors in the homeless through 
the use of interviews and surveys 
• Implement a reproducible intervention in the form of free education, skin 
protective resources, and skin exams  
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• Evaluate follow-up knowledge and reduction in behavioral risk factors in the 
homeless after education and preventative services have been provided 
	 5	
REVIEW OF THE LITERATURE 
Overview 
Homelessness 
Approximately 553,742 people experienced homelessness on any given night in the 
United States in 2017.14 About 65% stayed in emergency shelters or group homes, while 
35% were in the streets in unsheltered locations.14 For the first time in nearly a decade, 
the number of homeless people increased by 1% from 2016 to 2017.14 Homelessness is a 
growing public health crisis, exposing the failure of society’s housing market, 
educational systems, health insurance, and welfare.2 This is a complex problem with no 
simple solution.2 Housing is a highly valuable asset but it is limited.2 Many homeless 
people are further limited in their abilities by poverty, mental illness, substance abuse, 
physical and sexual abuse, lack of education, old age, and various medical problems.2,15  
Many studies have shown that homelessness and health are interconnected as the 
homeless suffer from a higher burden of illness and death compared to their non-
homeless counterparts.2,16,17 Providing medical care to this population poses an especially 
difficult task for the healthcare system.2,17 The homeless experience many barriers to care 
including limited access to providers, decreased continuity of care due to their transient 
nature, as well as more immediate competing needs, such as shelter and nutrition.2,17 The 
traditional model of the delivery of health care needs to be critically examined and 
tailored to best serve this population’s needs.2,17  
 The healthcare needs of the homeless are unique and multidimensional, adding to 
the higher rates of mortality seen in this population.1 The nature of being homeless 
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increases risk factors for certain diseases and makes managing such diseases difficult.1 
Baggett et al.1 conducted a national survey of homeless adults to assess the prevalence 
and predictors of unmet healthcare needs. Among respondents, 73% of study participants 
disclosed at least one unmet health need with 49% reporting at least 2 unmet needs, rates 
6-10 times greater than the US general population.1 Many homeless adults also reported 
significant competing needs such as lack of money, lack of insurance, food insufficiency, 
and job insecurity.1 Thus, the homeless have many competing needs compounded by 
barriers to accessing care, ultimately contributing to unmet health needs.1 
 A study by Schanzer et al.18 expanded on the fact that the homeless have a higher 
disease burden by investigating the longitudinal course of homelessness and its effect on 
health status and use of the health care system. Their study followed newly homeless in 
the New York City homeless shelter system for 18 months.18 In the year prior to 
becoming homeless, approximately 80% of the participants required medical care and 
once becoming homeless, 60% (n=212) of participants had at least 1 medical complaint.18 
In the cohort that remained homeless at 18 months follow up, rates of physical and 
mental illness were higher than those who had obtained housing at 18 months.18  
In addition to the higher burden of illness among the homeless, they are faced 
with many barriers to accessing appropriate medical care.5 Many studies have shown a 
negative association between socioeconomic status and health2,17,19, so it was not 
alarming that Schanzer et al.18 found that the homeless had a higher incidence of disease. 
These results show how prevalent the study participant’s health needs were at the time 
prior to becoming homeless.18 Once the participants became homeless, many used the 
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emergency department as their primary source of care, instead of the outpatient system.18 
Less than 1% of the American population use the emergency department as their usual 
source of care, however, more than 33% of this study population depended on the 
emergency department.18 Schanzer et al.18 also found that there was a significant decline 
in the number of specific medical complaints among the whole group after having been 
homeless for 18 months. This could be attributed to the structure of the New York City 
shelter system, which offers medical services through clinics on site in the shelters.18 For 
many of these newly homeless individuals, this may have been the first time the they had 
access to a regular source of healthcare.18 Thus, bringing services directly to the homeless 
in shelters may represent a way to meet their unmet needs and improve their health 
overall during this vulnerable time in their lives.18  
Not only do the homeless lack access to care for acute medical conditions but they 
also lack access to the preventative services that are fundamental aspects of the 
healthcare model for non-homeless persons.5 Chau et al.5 surveyed homeless adults in 
Los Angeles County for frequency of cancer screening. Within this cohort, 71% self-
reported having at least one rectal exam, 42% had a fecal occult blood test, 24% had a 
skin exam, and 23% had an endoscopy.5 Rates of cancer screening among this group of 
homeless persons were higher than the researchers expected, however, lower than the 
general population of California.5 The study also evaluated their knowledge regarding 
cancer screening and risk factors.5 Of the participants, 77% believed there was benefit to 
screening for cancer, however, only 33% thought their homelessness put them at an 
increased risk for developing cancer.5 Thus, homelessness presents a twofold problem to 
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health care needs in this population – increased prevalence of most risk factors for cancer 
but lower screening rates and less knowledge regarding risk factor reduction.5 
Focusing efforts on primary prevention of diseases through education and 
resources may be extremely valuable for this population.5 There may be limited 
feasibility to implementing secondary prevention of cancer in the form of screening, early 
detection, and early treatment,in this population due to decreased ability for follow up, 
money, access, and perceived discomfort to screening tools.5 Therefore, it may be 
beneficial to concentrate efforts on preventing the onset of diseases in the homeless as it 
is more practical in this transient population. Chau et al.5 highlights the need to educate 
the homeless regarding their access to local free health services, the purpose of using 
screening tools, as well as resources to decrease their high risk behaviors, to help 
empower them to change their behaviors and reduce their risk of developing cancer in the 
future.5  
Several studies have addressed the need for implementation of cancer risk 
reduction and screening for more immediately fatal diseases, such as colon, lung and 
breast cancer, 4,5,11–13 however there is a significant gap in the literature regarding the 
importance of skin cancer in this at-risk population.13 The homeless represent an 
especially vulnerable population due to their chronic sun exposure, suboptimal skin 
protective behaviors, lack of resources, and barriers to care.12,13 
Skin Cancer 
Skin cancer is the most commonly diagnosed cancer in the United States.8,9 
Approximately 5 million people are treated each year in the United States for all skin 
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cancers combined with most cases being preventable.8,9 The annual cost for such 
treatment is estimated to be 8.1 billion dollars.8,9 Among skin cancers, melanoma carries 
the greatest risk for mortality with 9,000 people dying from melanoma per year.8,9 Skin 
cancer rates, including basal cell carcinoma, squamous cell carcinoma, and malignant 
melanoma, are rising in the United States and worldwide.8,9 One in five Americans will 
develop skin cancer in the course of their lifetime, thus, posing a significant public health 
problem.8,9  
 The three most common types of skin cancer are basal cell carcinoma (BCC), 
squamous cell carcinoma (SCC), and malignant melanoma.8,20 Of the 5 million adults 
treated for skin cancer each year, approximately 4.3 million are treated for non-melanoma 
skin cancer, BCC and SCC.7,20 BCC’s are the most common type of cancer and are 
usually very treatable.7,20 BCC typically arise in sun exposed areas, such as the head and 
neck.7,20 They are slow growing cancers and rarely metastasize.7,20 However, if left 
untreated, BCC can invade nearby bone and tissue beneath the skin.7,20 SCC’s represent 
the second most common form of skin cancer that, while also treatable, can 
metastasize.7,20 This type of skin cancer similarly occurs in sun exposed areas of the skin 
but can also arise from scars or chronic skin sores.7,20  
Risk factors for developing BCC and SCC include UV light exposure, light 
colored skin, advanced age, male gender, exposure to arsenic, radiation exposure, history 
of prior skin cancer, chronic skin inflammation or injury, history of psoriasis treatment 
with psoralens and ultraviolet light, xeroderma pigmentosum, basal cell nevus syndrome, 
weakened immune system, human papilloma virus infection, and smoking.8,21 Treatment 
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options for both BCC and SCC depend on the type, size, and location of the cancer, the 
age and overall health of the patient, and the potential side effects of the treatment.8 
Surgery is a common treatment for BCC and SCC, however, if the cancer is detected 
early, less invasive, non-surgical treatment can be considered.8  
Melanoma is the deadliest form of skin cancer.7 Although it only accounts for 5-
6% of skin cancer diagnoses, it is responsible for 75% of the mortality from skin cancer.7 
Melanoma is the most likely form to grow and metastasize if left untreated.8 Risk factors 
for developing melanoma skin cancer include UV light exposure, atypical moles, fair 
skin, family history of melanoma, personal history of skin cancer, weakened immune 
system, advanced age, male gender and xeroderma pigmentosum.8,21 Surgery is the 
mainstay of treatment for most melanomas.8,9 The type of surgery will depend on of the 
type, depth, location, and stage of the melanoma.8,9 Early stage melanomas can usually be 
treated by surgery alone, while more advance stages may need a combination of 
treatments.8,9 Surgical options include wide excision, Mohs surgery, amputation, and 
lymph node dissection.8,9 More advanced treatment options include chemotherapy, 
radiation and immunotherapy.8,9  
There is some debate regarding the use of secondary prevention in the form of full 
body skin exams in the general population.22–24 Some groups recommend skin cancer 
screening by a health care professional or self-examination.7,25 Thinner melanomas are 
found when patients are provided with consistent skin exams, however it is unknown if 
this has an impact on morbidity and mortality caused by melanoma.7,26,27 For this reason, 
the United States Preventive Task Force states that the current evidence is insufficient to 
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recommend skin cancer screening by a primary care provider among the general U.S. 
adult population.7,24 The American Cancer Society, however, recommends a skin 
examination for people of 20 years or older as well as monthly self-skin exams for people 
of all ages.7 The American College of Preventative Medicine recommends total skin 
exams for populations at high risk for malignant melanoma.7 The American Academy of 
Dermatology also promotes skin exams for the general population and regular self-skin 
exams.7 The American College of Obstetricians and Gynecologists recommend skin 
exams for all females of 13 years or older.7 Additional research is warranted to clarify the 
standard of care regarding secondary prevention of skin cancer.  
 Excessive UV exposure is the most common and modifiable risk factor for the 
development of all types of skin cancer.9 UV exposure can damage the skin, skin cells, 
and DNA within those cells, increasing the risk of those cells developing mutations that 
subsequently turn the cells cancerous.9 Other factors, such as skin type, amount of sun 
protection used, chronic versus intermittent sun exposure, number of sunburns, 
family/personal history of skin cancer and socioeconomic status, contribute to an 
individual’s overall risk for developing skin cancer.9  
 Efforts to reduce the risk of developing skin cancer generally focus on behaviors 
that will reduce exposure to UV radiation.9 According to the WHO’s International 
Agency for Research in Cancer, ideal sun protection encompasses the behaviors listed in 
Table 1.9 Protective clothing in the form of long-sleeved shirts and long pants is 
recommended.9 Those of tightly woven fabric are the most protective, while light 
colored, thin shirts offer the least protection.9 Wide brimmed hats and sunglasses are 
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advised to protect the face and eyes and, whenever possible, one should seek shade under 
an umbrella, tree or other shelter.9 Outdoor activities should be avoided at times of peak 
sunlight.9 UV radiation from the sun is the strongest between 10AM and 4PM and is also 
stronger closer to the equator, at higher altitudes, and when reflected off the sand, water, 
or snow.9 Ideally, sunscreen of SPF 15 or greater should be used daily, however, it is 
especially important when spending prolonged time outdoors.9 Current guidelines also 
recommend that sunscreen be reapplied every 2 hours after sweating or swimming.9 
Lastly, avoiding intentional tanning outdoors as well as indoors is highly recommended.9 
While effective individually, methods of sun protection are most effective when used in 
combination.9 
 
Table 1: Sun protection behaviors9  
Wear tightly woven protective clothing that adequately covers the arms, torso and legs 
Wear a hat that provides adequate shade to the whole of the head 
Seek shade whenever possible 
Avoid outdoor activities during periods of peak sunlight  
Use sunscreen 
 
Many people, however, are not aware of the risks associated with increased UV 
exposure nor the behaviors that they could modify to reduce their risk.9 Data from the 
National Health Interview Survey of 2010 showed that the use of sun protection was low 
among adults in the United States and that 37% of adults had at least one sunburn in the 
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past year.9 A potential barrier to skin cancer risk factor reduction therefore includes lack 
of education.9 The United States Preventative Services Task Force systematically 
reviewed the effectiveness of counseling patients on the modification of their behaviors 
to decrease their risk of developing skin cancer.7,9 Their findings suggested that such 
counseling can increase sun protective behaviors in patients as well as decrease their 
intentional outdoor or indoor tanning.7,9 Thus, this represents an important primary 
prevention tool to reduce overexposure to UV radiation.7,9  
Existing research 
There are few studies on skin cancer incidence, risk factors and prevention among the 
homeless population. Chau et al.5 conducted a comprehensive survey of cancer screening, 
knowledge, and risk factors in the homeless of Los Angeles County to determine which 
behavioral risk factors could be targeted in this population to decrease their rates of 
cancer in the future.5 Anonymous interviews were performed at nine Los Angeles County 
sites from June to July of 1998 and 1999.5 The authors concluded that the homeless were 
at an increased risk of developing skin cancer due to their many risk factors and lack of 
primary prevention.5 Rates of skin cancer knowledge and behaviors among the 
participants are summarized in Table 2. Of the participants, 66% knew what a skin exam 
was, however only 24% had ever received a skin exam with only 15% receiving one in 
the past year.5 Younger participants (<40 years old) were less likely to know what a skin 
exam was compared to older participants.5 Participants had high rates of skin cancer risk 
factors; 75% disclosed that they never used sunscreen and more than 33% never wore a 
hat.5 However, a majority of participants (88%) reported that they would be willing to use 
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sunscreen and sun protective clothing if it was available to them free of cost.5 Participants 
were also lacking in cancer related knowledge and attitudes; only one-third of the 
participants believed that they had a higher risk of developing cancer because they were 
homeless.5  
 
Table 2: Skin cancer knowledge and behaviors among homeless adults  
  
Total 
Age 
<40 40-49 >50 
 (n=221) (n=50) (n=79) (n-92) 
Heard of a 
skin exam 
145 (66%) 23 (46%) 54 (69%) 68 (74%) 
Ever had a 
skin exam 
53 (24%) 10 (20%) 14 (18%) 29 (32%) 
Had a skin 
exam in the 
past 12 months  
33 (15%) 8 (16%) 6 (8%) 19 (21%) 
Willing to use 
free sunscreen 
or hat  
194 (88%) 46 (92%) 65 (83%) 83 (90%) 
Adapted from Chau et al.5 2002  
 
 
 In regards to skin cancer related behaviors, the participants had increased sun 
exposure, limited use of sunscreen and hats, and low rates of skin cancer screening, 
potentially increasing their risk of developing skin cancer in the future.5 The participants 
expressed many obstacles to obtaining the appropriate cancer screening test or procedure, 
including lack of money, fear of discomfort and not feeling sick, not desiring any type of 
medical care.5 Therefore, there may be limited benefit of secondary prevention in terms 
of diagnosing and treating disease in this population.5,28 Instead, efforts should be focused 
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on providing primary preventative services to the homeless population in the form of 
education and resources, especially as the majority of participants expressed that they 
would be willing to use sunscreen or wear a hat.5,28 Chau et al.5 highlight the importance 
of educating the homeless regarding their increased risk of developing cancer as well as 
on how to modify their high risk behaviors. 
 A study by Grossberg et al.11 was performed to evaluate the dermatologic diseases 
seen in a free clinic in Venice, California and determine the differences, if any, between 
the homeless and non-homeless patients. The Venice Family Clinic (VFC) provides free 
medical and specialty care to the uninsured and underserved population in West Los 
Angeles.11 A retrospective chart review was performed on VFC dermatology patients 
seen between January, 2006 and December 31, 2006 with dermatological diagnoses 
categorized into the following categories: (1) growth, malignant/premalignant, (2) 
growth, benign, (3) growth, undetermined, (4) rash, noninfectious, (5) rash, infectious, 
(6) rash, pigmentary, and (7) screening visits.11 The diagnoses seen among the homeless 
and non-homeless participants included in this study are summarized in Table 3. The 
non-homeless patients had more diagnoses of benign growths (28.0% [37/132] of all non-
homeless diagnoses vs. 18.8% [12/64] of homeless diagnoses; P=.08).11 In contrast, the 
homeless patients had a greater number of malignant and pre-malignant growths (25.0% 
[16/64] of all homeless diagnoses vs. 6.1% [8/132] of all non-homeless diagnoses; 
P<.0001).11 This finding may be explained by the increased sun exposure in the 
homeless, decreased access and use of sun protective clothing, as well as limited access 
to dermatological care.11  
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Table 3: Skin lesion diagnoses by category  
Diagnosis Non-homeless,  
n (%) (n=132) 
Homeless,  
n (%) (n=64) 
P Value 
Growths  58 (43.9) 33 (51.6) .16 
Malignant/premalignant  8 (6.1) 16 (25.0) <.0001 
    Actinic keratosis 6 (4.5) 9 (14.1)  
    Basal cell carcinoma 1 (0.8)  7 (10.9)  
    Squamous cell carcinoma 1 (0.8) 0 (0)  
Benign  37 (28.0) 12 (18.8) .08 
    Seborrheic keratosis 15 (11.4) 3 (4.7)  
    Verruca vulgaris  6 (4.5) 2 (3.1)   
    Venous lake  0 (0) 2 (3.1)  
    Acrochordon  3 (2.3) 0 (0)  
    Epidermal inclusion cyst 6 (4.5) 0 (0)  
    Cherry angioma  1 (0.8) 0 (0)  
    Prurigo nodularis 0 (0) 1 (1.6)  
    Sty 0 (0) 1 (1.6)  
    Spitz nevus  1 (0.8) 0 (0)  
    Lentigo  2 (1.5)  2 (3.1)   
    Melanocytic nevus  3 (2.3) 1 (1.6)  
Undetermined  13 (9.8) 5 (7.8)  .32 
    Lesion could not be 
identified clinically or 
malignancy could not be ruled 
out without biopsy  
   
Adapted from Grossberg et al.11 2013 
  
 In order to address the general lack of research regarding skin cancer screening in 
the homeless, Wilde et al.13 studied the prevalence of skin cancer in the homeless in Utah. 
Two free skin cancer screenings were held at the Fourth Street Clinic in Salt Lake City, 
Utah in 2011 and 2012.13 In the two screenings, 29 and 33 patients had a skin exam and 
received free education regarding prevention of skin cancer respectively.13 In 2011, four 
growths were biopsied and proved to be 1 SCC and 1 BCC.13 In 2012, seventeen growths 
were biopsied and proved to be 6 BCCs and 5 SCCs in 2012.13 Of the patients in 2011 
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and 2012,13 26% and 55%, respectively, indicated that they would not have seen a 
physician for a skin related problem had it not been for the free skin cancer screening.13 
Many patients also exhibited poor sun protective behaviors.13 In the 2011 cohort, 10% of 
patients used sunscreen and 16% wore protective clothing while in the 2012 cohort, 15% 
used sunscreen and 22% wore protective clothing.13 This study by Wilde et al.13 
demonstrates the increased presence of skin cancer among the homeless and, therefore, 
the need for screening and prevention in this population. The use of a community clinic 
in this study design shows that education and primary prevention can be performed 
successfully in this setting with the help of volunteers.13  
Existing research has collectively shown that the homeless population are at high 
risk for developing skin cancer due to their increased number of risk factors, including 
chronic sun exposure, deficit of knowledge regarding risk reduction, lack of sun 
protective resources, and decreased access to healthcare.5,11,13 Additionally, the homeless 
have a higher incidence of malignant/premalignant skin growths as well as lower rates of 
skin exams and little access to sun protective measures.11,13 All suggest the need to 
implement prevention in the form of education, resources, and free skin exams in order to 
reduce several skin cancer risk factors in the homeless. However, this research has yet to 
be performed. Therefore, there is a large gap in the medical literature regarding skin 
cancer risk factor reduction among the homeless. This proposal focuses on implementing 
a skin cancer intervention for the homeless at a local community health clinic in order to 
reduce their risk factors for developing skin cancer in the future. The intervention will 
	 18	
consist of skin exams, education about skin cancer and provision of sun protective 
resources. 
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METHODS  
Study design 
This study will be a community health project that will seek to recruit homeless 
individuals at a local community health fair and determine the benefit of providing them 
with education, sun protective measures, and skin exams. Two groups of participants will 
be recruited – an intervention group and a comparison group. Investigators will measure 
the change in skin cancer risk factors among the participants in the intervention group 6 
months after the intervention. The comparison group will not receive the intervention, 
however, they will similarly have their change in skin cancer risk factors measured.  
Study population and sampling 
Participants for the intervention and comparison groups will be recruited from the Boston 
Healthcare for the Homeless health fairs, which take place every weekend. To be 
included in the study, participants must be over the age of 18, homeless, planning to stay 
in Boston for the next 6 months, and willing to complete a follow up survey. Participants 
will be considered homeless if they list their residence as the street, car, shelter, or 
transitional or group home. In order to promote participation and decrease possible loss to 
follow up, participants will be provided with food vouchers to local eateries upon 
completion of the follow up survey.  
The sample size needed for a Chi square test taking into account 80% power and 
5% alpha level in this study is a minimum total of 73 participants. The proportion of 
improvement after intervention was estimated at 20%, as it has been shown that overall 
risk factors typically change 1 percent to 20 percent at the population level after a 
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behavior counseling intervention.29 The proportion of improvement in the comparison 
group was estimated at 5%, as it is not expected that their behaviors change much in 6 
months since they are not receiving an intervention.  
Intervention 
The intervention will take place on site at the Boston Health Care for the Homeless 
(BHCHP) health fairs. The intervention consists of education, skin protective resources, 
and a free skin exam. A skin cancer information booth will be set up by volunteers in the 
main lobby of BHCHP. This booth will display an easy to read, educational poster about 
how to detect skin cancer (Appendix 1). Medical or Physician Assistant student 
volunteers will provide participants with verbal and written education regarding skin 
cancer and how to decrease risk factors for developing skin cancer (Appendix 2 and 3). 
Skin care companies will be asked to donate samples of sunscreen, lip balm, and wide 
brimmed hats to be given to the participants. If these companies are unable to donate, 
public and local pharmacies will be approached for donations.  Each participant will also 
have a skin check by a volunteer dermatologist.  
 Unlike the intervention group, the comparison group will not receive the 
intervention until after the follow-up survey. Instead, the comparison group will complete 
the skin cancer risk factor survey at the time of recruitment and subsequently 6 months 
later.  
Study variables and measurement tools 
The study variables include the various modifiable risk factors for skin cancer present 
among the homeless. These risk factors will be measured using a skin cancer risk factor 
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survey (Appendix 4). The form will consist of two main sections with questions 
pertaining to confounding variables and modifiable risk factors. Questions regarding 
confounding variables will inquire about the participant’s age, gender, season, date and 
intervention or control group. Questions about the modifiable risk factors will take into 
account sunscreen use, shade, and sun protective clothing and respondents will be given 5 
answer choices based on a Likert scale.  
Recruitment 
Recruitment will take place at the weekend health fair run by the Boston Healthcare for 
the Homeless. BHCHP is an integrated health care model that provides health care for all 
homeless men, women, and children in the greater Boston area.30 They follow patients in 
a variety of settings, including the street, the local shelters, and in the hospitals.30 BHCHP 
also conducts a weekly Saturday health fair for the homeless. This health fair focuses on 
a variety of different mental and physical unmet health needs of the homeless.14 BHCHP 
advertises this weekend health fair to all their patients as well as the many homeless 
shelters in Boston. Four groups of homeless individuals will be recruited and will receive 
the intervention in January, April, July and October. Conducting interventions during 
different seasons will therefore decrease any seasonal variability in modifiable risk 
factors among the participants. A comparison group will also be recruited in January, 
April, July and October. They will not receive the intervention at this time, but will 
complete the survey.  
 The follow-up portion of this study will be completed at a subsequent health fair 
at BHCHP 6 months after the primary intervention for the intervention group and 6 
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months after recruitment for the comparison group. As the health fairs are conducted 
every weekend, participants will be able to come to any fair 6-7 months from their 
intervention date. Participants will be given a reminder card stating when to return after 
the initial intervention or recruitment. If the participant has a reliable contact number, 
they will be contacted by BHCHP regarding when they are to return. To enhance follow 
up, participants will receive a $10 food voucher upon completion of the follow-up 
survey.  
Data collection 
Data regarding the confounding variables and modifiable skin cancer risk factors will be 
collected from the skin cancer risk factor survey prior to the intervention or at recruitment 
and 6 months after the intervention or recruitment, depending on which group the 
participant belongs. Volunteers will help participants fill out the survey, adapted from the 
American Academy of Dermatology (AAD), which will be used to assess modifiable skin 
cancer risk factors and confounding factors among the participants (Appendix 4). Data 
obtained from the surveys will be transferred into an Excel spreadsheet to better organize 
and analyze the data.  
Data analysis 
For the intervention group, the answers from the survey post-intervention will be 
summed and subtracted from the summed answers of the survey pre-intervention. 
Similarly, for the comparison group, the answers from the survey 6 months post 
recruitment will be summed and subtracted from the summed answers of the survey at the 
time of recruitment. Risk factor reduction will be defined as any score less than zero, 
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obtained by subtracting the summed scores of the two surveys. Reductions in risk factors 
will be analyzed using a Chi-squared test. This will assess any meaningful change in risk 
factors after the intervention by comparing results to the group who did not receive the 
intervention. A multivariate logistic regression model will also be used to assess and 
adjust for independent association between any of the confounding factors and risk factor 
reduction. Participants will be excluded from analysis if they acquire housing between 
interventions.  
Timeline and resources 
This study will require a primary investigator, statistician, study coordinator, student 
volunteers, and volunteer dermatologists. BHCHP will provide the recruitment 
population, the space for the education booth, and exam rooms for total body skin checks. 
Student volunteers will be recruited from the Boston University Medical School and 
Physician Assistant classes. Free educational handouts and posters will be attained from 
the AAD website. Skin care companies will be contacted to donate free samples of 
sunscreen, lip balm, and wide brimmed hats. Local eateries will also be approached and 
asked to donate food vouchers for the value of $10. There will be 4 rounds of 
intervention that will take place in January, April, July, and October with the follow up 
survey occurring 6 months later in July, October, January, and April respectively. The 
comparison group will complete their survey at time of recruitment and 6 months later in 
the same months as the intervention group. Timeline of interventions and follow up 
survey has been depicted in Figure 1. This model was chosen to decrease any seasonal 
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bias among participant’s answers. The timeline of the study in its entirety is depicted in 
Appendix 5.  
 
 
Figure 1: Intervention and 6-month follow up survey for participant groups #1-4 
 
 
Institutional Review Board 
The study will be submitted to the Boston University Medical Center Institutional 
Review Board (IRB) for exemption under the 45 CFR 46.101 (b) criteria as this study 
involves the use of education, surveys and observation of public behavior. If exemption is 
unable to be granted, a full IRB protocol will be submitted for expedited review.  
 
	 25	
CONCLUSION 
Discussion 
There are several limitations to this study that should be considered. The data will 
be collected through surveys completed by the participants and, therefore, self-report bias 
may affect the accuracy of the data. Selection bias should also be taken into account as 
this is a non-random cohort of homeless persons in Boston attending a free health fair 
which may limit generalizability of the study results. This may make it difficult to apply 
the results to all homeless populations where the sunlight exposure may be greater or 
less. Lastly, participants will be given incentives for completion of both surveys. This 
may influence answers given on the surveys, resulting in a reporting bias as participants 
may be more inclined to give answers that are considered “right” versus unpaid 
participants.  
 Despite these limitations, this study has the potential to reduce skin cancer risk 
factors among the homeless and provide an easily implementable method to do so. This 
intervention of free total body skin exams, education, and sun protective resources 
represents a cost-effective, relatively non-invasive method of providing skin cancer 
prevention to the homeless. This proposal also lowers the barrier to care by bringing the 
necessary care to the homeless, rather than requiring them to seek care. If effective, this 
can easily be expanded by local community shelters and community health fairs as a first 
line defense against skin cancer in this at-risk population.  
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Summary 
The homeless represent an extremely vulnerable patient population. They lack access to 
both acute and preventative care. Existing research suggests that the homeless population 
have more unmet health care needs, more immediate needs that compete with obtaining 
healthcare, and subsequently higher rates of disease and premature death.11,15 Studies 
have shown that the homeless also have an increased prevalence of most risk factors for 
cancer, yet have lower screening rates and less knowledge regarding risk factor 
reduction.7,12,36  
In particular, the homeless are at a high risk for developing skin cancer due to 
their chronic sun exposure, deficit of knowledge regarding risk reduction, lack of sun 
protective resources, and decreased access to healthcare.7,12,36 Prior studies have 
collectively indicated increased incidence rates in the homeless; however little research 
has been done on how to intervene.30 Therefore, while many studies have focused on 
prevention for more immediately fatal diseases in this population, there is a significant 
gap in the medical literature regarding skin cancer prevention in the homeless.7 Although 
skin cancer is for the most part a slow growing cancer, it is the most common cancer, is 
very costly, and can easily be prevented.27,28  
This study aims to intervene on the increased risk for developing skin cancer 
among the homeless by providing them with sun protection, education, and access to skin 
exams. The results of this innovative study will provide evidence on methods to decrease 
their skin cancer risk factors. If successful, these methods can be adopted and 
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incorporated into local homeless shelters and community health fairs in order to prevent 
skin cancer among this vulnerable population. 
Clinical and/or public health significance 
Providing healthcare to the homeless presents a significant public health concern. 
Homelessness complicates delivery of the traditional health care model, therefore making 
the provision of acute and preventative care very difficult among this population.23 It is 
important to be innovative in addressing the many healthcare needs of the homeless, 
especially those conditions for which homelessness directly increases the risk of 
developing.23,24 Effective primary and preventative care for the homeless is possible but 
the method may be non-traditional. Skin cancer also represents a growing public health 
concern as skin cancer rates are continuing to rise in the United States.2 This study 
addresses both public health crises by proposing an innovative intervention to decrease 
skin cancer risk factors, provide resources, and increase access to care in order to prevent 
skin cancer in this highly susceptible population of people.  
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APPENDIX 
 
Appendix 1: How to Spot Skin Cancer Poster 
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Appendix 2: Prevent. Detect. Live. Handout9 
  
How can I prevent skin cancer? 
The American Academy of Dermatology encourages you to have 
fun outdoors and follow these quick tips to decrease your risk of 
skin cancer:
•  SEEK SHADE BETWEEN 10 A.M. AND 2 P.M. If your shadow 
appears shorter than you, seek shade.
•  WEAR PROTECTIVE CLOTHING, such as a long-sleeved shirt, 
pants, a wide-brimmed hat and sunglasses, where possible.
•  GENEROUSLY APPLY A BROAD-SPECTRUM, WATER-RESISTANT 
SUNSCREEN with a Sun Protection Factor (SPF) of 30 or higher 
to all exposed skin. Reapply approximately every two hours,  
even on cloudy days and after swimming or sweating. 
•  USE EXTRA CAUTION NEAR WATER, SNOW AND SAND 
because they reflect and intensify the damaging rays of the 
sun, which can increase your chances of sunburn. 
•  AVOID TANNING BEDS. Ultraviolet light from the sun and 
tanning beds can cause skin cancer and wrinkling. If you want 
to look tan, consider using a self-tanning product, but continue 
to use sunscreen with it. 
Prevent. Detect. Live.™
spotme.org
Prevent. 1in5 Americans will develop  skin cancer in their lifetime.
ANYONE
REGARDLESS OF SKIN COLOR
CAN GET SKIN CANCER, 
ounce
enough to fill a shot glass, is considered 
the amount needed to cover the 
exposed areas of the body. 
ONE OUNCE OF SUNSCREEN,
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COLOR
E
A CB D
ASYMMETRY
BORDER DIAMETER
EVOLVING
 
THE ABCDEs OF MELANOMA
Melanoma is the deadliest form of skin 
cancer. However, when detected early, 
melanoma can be effectively treated. 
You can identify the warning signs of 
melanoma by looking for the following: 
One half is unlike the  
other half.
D
DIAMETER
6mm
While melanomas are  
usually greater than 
6mm (the size of a pencil 
eraser) when diagnosed, 
they can  
COLOR
E
A CB D
ASYMMETRY
BORDER DIAMETER
EVOLVING
Irregular, scalloped or  
poorly defined border.
COLOR
E
A CB D
ASYMMETRY
BORDER DIAMETER
EVOLVING
Varied from one area to  
another; shades of tan 
and brown, black; some-
times white, red or blue.
COLOR
E
A CB D
ASYMMETRY
BORDER DIAMETER
EVOLVING
COLOR
E
A CB D
ASYMMETRY
BORDER DIAMETER
EVOLVING A mole or skin lesion that 
looks different from the  
rest or is changing in size, 
shape or color.
Example:
Precancerous Growth
Skin Cancer 
Actinic 
Keratoses (AK):
Dry, scaly patch 
or spots. 
Basal Cell 
Carcinoma (BCC): 
Flesh-colored, 
pearl-like bumps 
or a pinkish patch 
of skin.
Squamous Cell 
Carcinoma (SCC):
Red firm bumps, 
scaly patches or 
sores that heal and 
then return.
How to check your spots 
SKIN CANCER SELF-EXAMINATION
Checking your skin means taking note of all the 
spots on your body, from moles to freckles to  
age spots. Ask someone for help when checking 
your skin, especially in hard to see places. 
What you’re looking for on your skin 
Download the Academy’s Body Mole Map 
at spotme.org to record your spots during 
your next skin self-exam. 
 Examine body 
front and back in 
mirror, then right 
and left sides, arms 
 Bend elbows, look  
carefully at forearms, 
back of upper arms, 
and palms. 
 Finally, look at backs 
of legs and feet,  
spaces between 
toes, and soles. 
 Examine back of  
neck and scalp with  
a hand mirror. Part  
hair for a closer look 
at your scalp.  
 Check back and  
buttocks with a  
hand mirror.
2
3
5
1
4
• Learn more about skin cancer
• Find a dermatologist in your area
Visit spotme.org to: 
16-309-CMM
OTHER TYPES OF SKIN CANCER
When checking your skin, please 
look for signs of these other 
suspicious spots.
Live.
Detect.
© 2016 American Academy of Dermatology. All rights 
If you find any spots on your skin that are changing, itching, or 
bleeding, make an appointment to see a board-certified dermatologist.
WHEN CAUGHT EARLY, SKIN CANCER
IS HIGHLY TREATABLE
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Appendix 3: How to Select a Sunscreen Handout32 
  
SUNSCREEN
HOW TO SELECT A
Choosing the right sunscreen can help reduce the risk of skin cancer  
and early skin aging caused by the sun.
1
ounce
1in5 Americans will develop  skin cancer in their lifetime.
in the fight against skin cancer, 
including melanoma, the deadliest 
form of skin cancer.
SUNSCREEN IS AN 
IMPORTANT TOOL
SPF 30
6.0 FL OZ (180 ML)
Sunscreen
Brand X
Broad Spectrum
water resistant
(40 minutes)
The American Academy of Dermatology  
recommends consumers choose a sunscreen  
that states on the label:
enough to fill a shot glass, is considered the amount 
needed to cover the exposed areas of the body. 
ONE OUNCE OF SUNSCREEN,
WATER RESISTANT OR 
VERY WATER RESISTANT
For up to 40 or 80 minutes. Sunscreens are not 
waterproof or sweatproof and need to be reapplied. 
BROAD SPECTRUM
Means a sunscreen protects the skin from  
ultraviolet A (UVA) and ultraviolet B (UVB) rays, 
both of which can cause cancer.
SPF 30 OR HIGHER
How well a sunscreen protects you from sunburn.
© 2017 AMERICAN ACADEMY OF DERMATOLOGY (AAD). ALL RIGHTS RESERVED. NO PART OF THIS INFOGRAPHIC MAY BE REPRODUCED, TRANSLATED, STORED IN A RETRIEVAL SYSTEM, OR 
TRANSMITTED, IN ANY FORM OR BY ANY MEANS ELECTRONIC, MECHANICAL, PHOTOCOPYING, MICROFILMING, RECORDING, OR OTHERWISE, WITHOUT WRITTEN PERMISSION FROM THE AAD.
SpotSkinCancer.org
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Appendix 4: Skin Cancer Risk Factor Survey  
Name:	_________________________	
Date:	_________________________	
Age:	_________________________	
Gender:	_________________________	
Month/Season:	_________________________	
	
Please	circle	your	answer	to	the	following	questions:		
Which	group	are	you	in?	
Intervention	 Comparison	
	
How	often	do	you	wear	sunscreen	when	outdoors?	
1	 2	 3	 4	 5	
Never	 Rarely	 Every	once	in	a	while	 Sometimes	 Almost	always	
	
How	often	do	you	seek	shade	when	possible?	
1	 2	 3	 4	 5	
Never	 Rarely	 Every	once	in	a	while	 Sometimes	 Almost	always	
	
How	often	do	you	wear	sun	protective	clothing	when	outdoors?	
1	 2	 3	 4	 5	
Never	 Rarely	 Every	once	in	a	while	 Sometimes	 Almost	always	
	
	
Total	Score:	_________	
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Appendix 5: Study Timeline  
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LIST OF JOURNAL ABBREVIATIONS 
Adv Exp Med Biol Advances in Experimental Medicine and Biology 
Am J Prev Med American Journal of Preventive Medicine 
Am J Public Health American Journal of Public Health 
Ann Intern Med Annals of Internal Medicine Journal 
Cancer The Cancer Journal  
Cancer Epidemiol 
Biomarkers Prev 
Cancer Epidemiology, Biomarkers & Prevention Journal 
CMAJ The Canadian Medical Association Journal  
Cutis Cutis Journal 
Dermatol Online J Dermatology Online Journal 
Dermatol Ther Dermatology and Therapy 
Health Serv Res Health Services Research Journal 
J Am Acad Dermatol Journal of the American Academy of Dermatology 
J Gen Intern Med Journal of General Internal Medicine 
J Health Polit Policy 
Law 
Journal of Health Politics, Policy and Law 
 
J Surg Oncol Journal of Surgical Oncology 
JAMA The Journal of the American Medical Association 
JEADV Journal of the European Academy of Dermatology and 
Venereology 
Prev Med Preventive Medicine Journal 
SKINmed SKINmed Journal  
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